SUMMARY Classical beliefs about the functions of the dorsal columns of the spinal cord have been attacked following recent evidence that position and vibration sensations may be carried in the dorsal spinocerebellar tracts. There is evidence that the one specific function of the dorsal columns is for the transmission of information concerning the direction of tactile cutaneous movement. Thirty normal controls, 43 patients with spinal cord disorders and 10 patients with functional disorders were examined prospectively using an easily administered "direction of scratch" protocol. Interpretation of the direction of a 2 cm vertical tactile cutaneous movement over the lower limbs was found to be accurate in normal controls and grossly inaccurate in patients with functional disorders, exceeding the error rate of guessing. Detection ofdirection of 2 cm scratch was moderately impaired in 11 of 13 patients with spastic paraparesis and preserved sensation to all other modalities and 23 of 24 patients with spastic paraparesis and impaired proprioception and/or vibration sensations. Direction of 2 cm scratch, proprioception and vibration sensations were preserved in the three cases with anterior spinal cord syndromes. It is proposed that tactile perception of direction of 2 cm scratch over the lower limbs is a sensitive sign of posterior column function which can be usefully incorporated into the clinical sensory examination in the evaluation of spinal cord disorders. 
The classical dictum that position and vibration sensations are functions of the spinal cord dorsal columns (posterior funiculi) has been undermined by clinical observations in humans"-3 and neurobehavioural studies in animals." In 1979, Ross et al presented clinical evidence which established that position and vibration sensations may be carried in the dorsal spinocerebellar tracts. 8 However, it seems from animal studies910 and a few well documented human spinal cord injury cases3 that a specific sensory function of the dorsal columns exists; this is the transmission of information concerning the direction ofa moving cutaneous stimulus. Despite these findings the potential application of assessing the ability to detect the direction of a standardised tactile cutaneous movement as a routine clinical sign does not seem to have been explored.
We have examined both normal controls and patients with various spinal cord disorders using an easily administered "direction of scratch" protocol. 
Spastic paraparesis with preservation of all modalities of sensation, including direction of 2 cm scratch, was present in two cases of sporadic, adultonset slowly progressive spastic paraparesis of uncertain aetiology. (b) Spastic paraparesis with impaired vibration sensation and direction of 2 cm scratch in the lower limbs was present in four patients, ofwhom two had cervical myelopathy due to cervical spondylosis and two had thoracic spinal cord demyelination. (c) Spastic paraparesis with impaired lower limb vibration, proprioception and detection ofdirection of 2 cm scratch but preserved spinothalamic sensation was present in four cases. Cervicodorsal demyelination was diagnosed in two cases and cervical myelopathy due to cervical spondylosis in the other two cases.
Spastic paraparesis with impaired vibration sensation at both ankles and proprioception at the right toes, but preserved detection of direction of 2 cm scratch, was present in one patient with multiple sclerosis who had a cervical plaque resulting in Lhermitte's phenomenon and mild spasticity, weakness and intermittent paraesthesis in the legs. (d) Spastic paraparesis with abnormal spinothalmic but normal proprioception and vibration sensation was present in three patients, each with anterior spinal artery occlusion syndromes. Direction of 2 cm scratch was accurately determined by each case in all sites tested. (e) Spastic paraparesis with impaired sensation to all modalities of sensation (light touch, pain, temperature, vibration sensation, joint position sense and direction of 2 cm scratch) was present in 12 cases. The provisional diagnosis was transverse myelitis (4 cases), cervico-dorsal demyelination (4 cases), spinal cord tumour (2 cases), syringomyelia (1 case) and cervical myelopathy secondary to cervical spondylosis (1 case). The four patients with transverse myelitis all had no idea of the direction of 2 cm, 5 cm or 10 cm scratch below the level ofthe spinal cord lesion. Excluding the four cases with transverse myelitis, the direction of 2 cm scratch over the shins in the remaining eight cases was misinterpreted a mean of five out of 10 times (range 3-10) and over the thigh a mean of four out of 10 times (range 2-8).
(f) Spastic paraparesis with unilateral impairment of proprioception and vibration sensation was present in four cases. Cervicodorsal demyelination was diagnosed in three patients and spinal cord compression by calcified ligamentum flavum at Ti 1/T12 in one patient. Direction of 2 cm scratch over the tibia ipsilateral to the lesion was misinterpreted a mean of five out of 10 times (range [4] [5] [6] [7] [8] and a mean of three out of 10 times (range 0-4) over the tibia contralateral to the lesion.
One patient with neurosyphilis had lower limb areflexia and impaired vibration and proprioception at the ankles. Direction of 2 cm scratch was misinterpreted six out of 10 times bilaterally over the shins but accurately detected over the thighs.
One patient with vitamin B12 deficiency characterised by spastic paraparesis, impaired proprioception and vibration sensation to the ankles and lower limb areflexia made five out of 10 errors ofinterpretation of 2 cm direction of scratch bilaterally over the shins but accurate responses to scratch over the thighs.
Group C
Ten patients who presented with neurological symptoms were considered to have a functional disorder on the basis of their clinical history, "give-ways' weakness, non-anatomical sensory deficits and lack of objective neurological signs. Errors ofdetermining the direction of 2 cm scratch over the tibiae were made a mean of eight out of 10 times bilaterally (range 5-10). Direction of 5 cm and also 10 cm direction of scratch were also misinterpreted a mean of eight out of 10 times. Error rate was consistent throughout the lower limbs, trunk and upper limbs in most (70%) cases.
DiscuWon
The role of the posterior columns of the spinal cord in transmitting information concerning the direction of tactile cutaneous movement has been established from clinical and experimental animal studies. Wall The consistent impairment of interpretation of direction of 2 cm scratch over the shins a mean ofthree in 11 of the 13 patients with spastic paraparesis and normal appreciation of all other modalities of sensation suggests subtle posterior column sensory impairment in those patients. The higher error rate (mean 5-5 out of 10) in patients with spastic paraparesis and impairment oflower limb vibration sensation only and (mean five out of 10 errors) in patients with spastic paraparesis and impairment of lower limb joint position sense and vibration sensation, further supports the sensitivity ofthis modality ofsensation in detecting posterior spinal cord dysfunction. The localisation of these sensory functions to the posterior spinal cord is further enhanced by the preservation of proprioception, vibration sensation and direction of 2 cm scratch in the three patients with anterior spinal syndromes causing spastic paraparesis and spinothalmic sensory dysfunction only. These findings are consistent with clinical and experimental evidence that the preserved modalities of sensation (joint position sense, vibration sense and interpretation of direction of 2 cm scratch) ascend in the posterior part ofthe spinal cord, supplied by the posterior spinal artery.3'8'9
Although direction of scratch reliably conformed with other sensory and motor deficits to accurately determine the level of the lesion in our patients with transverse myelitis, it was not our experience that the direction of cutaneous sensation was as reliable in detecting a spinal cord sensory level in patients with more subtle causes of myelopathy.
The results of this study indicate that errors in the detection of direction of scratch on the skin in spinal cord disorders usually correlates with position and/or vibration sense impairment in the legs. However, the test protocol, which is easy to quantify, has utility in confirming or denying a sensory abnormality in the legs when position or vibration sense test results are Hankey, Edis equivocal. Furthermore, errors of interpretation of direction of scratch may occur as an isolated sensory abnormality. In our view, a detection of direction of 2 cm scratch protocol can be usefully incorporated into the clinical sensory examination, especially for the evaluation of spinal cord disorders.
